Myanmar has the third highest number of people living with Background: HIV in Southeast Asia behind Indonesia and Thailand. The independent predictors of comprehensive HIV knowledge among general population are not known.
Introduction
Human immunodeficiency virus (HIV) infection is a global epidemic and is the second leading cause of death among infectious diseases after tuberculosis 1 . During 2017, there were 1.8 million new infections, 37 million people living with HIV and nearly one million acquired immunodeficiency syndrome (AIDS) related deaths 2 . The right knowledge and a positive attitude towards HIV along with awareness regarding availability of HIV counseling and testing services is a pre-requisite for meeting the first '90' of the UNAIDS '90-90-90' targets: by 2020, 90% of people living with HIV should know their HIV status.
Myanmar has the third highest number of people living with HIV in Southeast Asia behind Indonesia and Thailand. In 2015, the prevalence of HIV among adults aged 15-49 years was 0.59%, and 53% of estimated people living with HIV knew their status 3,4 . The focus of the national AIDS programme is on testing key populations, pregnant women (to reduce mother to child transmission), people with sexually transmitted infections, tuberculosis patients and prisoners 3,5 . Among young men who have sex with men in Myanmar (2015), having good HIV related knowledge was associated with HIV testing 6 .
In Uganda, four in ten women aged 15-49 years from the general population had comprehensive knowledge of HIV 7 . The Myanmar Demographic and Health Survey (MDHS) 2015-16 reported that one in five respondents had comprehensive knowledge of HIV, three quarters were willing to care a family member with HIV/AIDS, and 29% were ever tested for HIV 8 . The independent predictors of comprehensive HIV knowledge among the general population have not been analyzed or reported. Therefore, this study aimed to identify the factors associated with comprehensive of HIV knowledge among the general population. Understanding these will aid the programme in taking corrective actions and moving a step closer to attain the first '90' target by 2020.
Methods

Study design and population
In this nationally representative study, we adopted a cross-sectional design using secondary data from the MDHS 2015-16. We included all women and men aged 15-49 years who participated in the survey.
Setting
The Republic of the Union of Myanmar is divided administratively into the Nay Pyi Taw council territory, seven states and seven regions. There are 74 districts and 330 townships. Geographically, states and regions have diversities of plains, delta and hilly regions. The population is over 51 million, of which nearly 70% reside in rural areas 9 .
MDHS 2015-16
The sampling for MDHS 2015-16 was based on the 2014 census frame and excluded institutional populations (persons in hotels, barracks, and prisons) but included those from internally displaced population camps.
The survey followed a stratified two stage sample design. The first stage involved selecting clusters that were either a census enumeration area or ward/village tracts. Probability proportional to size sampling was used. Stratification was achieved by separating each state or region into urban and rural areas, each of which formed a separate sampling stratum. A total of 442 clusters (319 rural and 123 urban) were selected independently from total of 30 sampling strata ( Figure 1 ). Second, using systematic random sampling, a fixed number of 30 households were sampled from each cluster. All men aged 15-49 years in every second selected household and all women aged 15-49 years in the selected households were interviewed using the pre-tested Myanmar language questionnaires. They were either residents or visitors who stayed the night before the survey. The response rate among women was 96% and men was 91%.
Comprehensive knowledge was considered as 'yes' if a person (i) knew about condom use and that limiting sexual intercourse to one partner could prevent HIV and (ii) knew that a healthy looking person could have HIV and (iii) rejected the two most common local misconceptions about the transmission of HIV, which in Myanmar were that HIV could be transmitted through mosquito bites and that a person could get infected with HIV by sharing food with someone who has AIDS.
All completed questionnaires were entered into the tablets by the field editors after they were edited on paper in the field. Data were re-entered and validated by data processing personnel in Nay Pyi Taw using the CSPro computer package 8 .
Data analysis
We analyzed the data extracted from MDHS 2015-16 using STATA (version 12.1 STATA Corp., College Station, TX, USA). We assessed comprehensive knowledge using proportions and 95% confidence intervals (CIs). In the multivariable model to identify independent predictors of comprehensive knowledge (predictive modelling), we used modified Poisson regression with robust variance estimates. We included age, sex and variables with a crude Chi square p-value of <0.2. Before including the variables in the model, we ruled out multicollinearity using variance inflation factor. We assessed the association between socio-economic and demographic factors and comprehensive knowledge (outcome) using adjusted prevalence ratios (aPR) and 95% CI. We first considered programmatically significant association if aPR was ≥1.5 or ≤0.67, and then looked for statistical significance (p<0.05) because MDHS 2015-16 had a large sample size.
We have provided weighted estimates as the analyses were weighted for the multi-stage sampling design. We used the probability of selection of clusters and households to derive the weights (inverse probability sampling). 
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Results
A total of 17,622 respondents participated in the survey. Their mean age was 31.5 (standard deviation: 9.9) years, with 2,541 (14.4%) being late adolescents. A total of 4,737 (26.8%) were men, 2,181 (12.4%) had no formal education and 3,121 (17.7%) were involved in agriculture (Table 1) .
Of 17,622 respondents, 3,599 (20.4%, 95% CI: 19.7, 21.1) had comprehensive knowledge of HIV. On unadjusted analysis, *Composite measure that a person (i) knows about condom use and limiting sexual intercourse to one partner can prevent HIV, and (ii) knows that a healthy looking person can have HIV, and (iii) rejects the two most common local misconceptions about the transmission of HIV, which in Myanmar are that HIV can be transmitted through mosquito bites and that a person can become infected with HIV by sharing food with someone who has AIDS. # Weighted estimates (for multistage survey design) for frequency, proportion and prevalence ratio.
We first considered programmatically significant association if aPR was ≥1.5 or ≤0.67, and then looked for statistical significance (p<0.05).^A djusted analysis using modified Poisson regression with robust variance estimates, 41 records with at least one variable missing were excluded from the adjusted analysis. age, education, region, place of residence (urban or rural), occupation and wealth quintile were associated with comprehensive knowledge of HIV. On adjusted analysis, age, education, occupation and wealth quintile were identified as independent predictors.
When compared to adults aged 30-39 years, late adolescents were less likely to have comprehensive knowledge of HIV [aPR: 0.60 (95% CI: 0.52, 0.69)]. When compared to those educated to high school level and above, those educated less than high school level were less likely to have comprehensive knowledge, with those with no formal education being 92% less likely [aPR: 0.08 (95% CI: 0.06, 0.11)]. In addition, those involved in agriculture and belonging to the poorest two quintiles were less likely to have comprehensive knowledge ( Table 1) .
Discussion
This study from Myanmar investigating the predictors of comprehensive knowledge of HIV among the general population had two strengths. First, we used data from a nationally representative survey. Second, the data were robust as double data entry and validation was done. There were some limitations as well. The study population might include some key affected population that could influence the true prevalence among general population. Residual confounding cannot not be ruled out.
Comprehensive knowledge about HIV in the general population was relatively low and this was prominent among late adolescents. This finding is supported by studies from Nigeria (2013) and Democratic Republic of Congo (2013) 10 . Young people including late adolescents are particularly vulnerable because of high risk sexual behavior and substance use. They lack access to accurate and personalized HIV information and prevention services 11 .
Comprehensive HIV knowledge among those with no formal education was poor. Similar results were also found among Indonesian women (2012) 12 . This might be linked to not having access to information that is usually available as part of the curriculum and academic activities, resulting in a better understanding of HIV. Moreover, wealth was also a factor that influenced comprehensive knowledge of HIV. People belonging to the poorest two quintiles had poor comprehensive knowledge of HIV, similar to the findings from the Nigerian Demographic and Health Survey (2013) 13 . Accessing or learning health information could be minimal for those of the poorest quintiles as they might need to engage more with daily work for their living.
There is a need to target late adolescents and this is possible through school health services. In 2017, the Ministry of Health and Sports issued standardized health messages in the local language for basic health staff. By using these, health promotion activities at the community level should specially be targeted towards late adolescents and socioeconomically disadvantaged people with no formal education.
In conclusion, comprehensive knowledge of HIV among the general population needs to be improved in Myanmar and we identified certain independent predictors that could be specifically targeted. Further translational health education research should be done on the possible knowledge transfer mechanism for these sub-groups.
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